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1
(REDUCE)
–
2
$u(x, t)=(u^{(1)}, u^{(2}),$
$\ldots,$
$u^{()})^{t}N$ ’ $(x, t)$ $x$
$h$ $\delta$
$n,$ $m$ $(x+nh, t+m\delta)$
$u(x+nh, t+m\delta)$ $u_{n,m}$
$u_{n,m}$
$\triangle_{t}u_{n,m}=F(u_{n,m}, u_{n\pm 1,m}, u_{n\pm 2,m}, \ldots)/\cdot$ (1)
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$\triangle_{t}$
$\triangle_{t}f_{n},m=\delta^{-1}(f_{n},m+1^{-f_{n},)}m$ $(2)$
$F$ $u_{n,m}$ $x$
$(u_{n\pm 1,m}$ ,
$u_{n\pm 2,m},$
$\ldots)$
$\triangle_{t}\rho_{n}(u_{n},m’ u_{n\pm 1,m}, \ldots)+\triangle nJn(u_{n,m}, u_{n\pm 1,m}, \ldots)=0$ (3)
$\triangle_{n}$
$\triangle_{n}f_{n,m}=h^{-1}(f_{n+}1,m-fn,m)$ (4)
$\rho_{n}$
$J_{n}$
(4) (3)
$\triangle_{t\rho_{n}=}h^{-1}(Jn-Jn+1)$
$\sum_{n}\rho_{n}$
$\triangle_{t}\sum_{n}\rho_{n}$
$=$
$\sum_{n}\triangle_{t}\rho_{n}$
$=$
$h^{-1} \sum_{n}(Jn-Jn+1)$
(5)
$J_{n}$ $J_{n+k}=J_{n}$ $|n|arrow\infty$ $0$
$\sum_{n}(J_{n}-Jn+1)=0\text{ }$ $\triangle_{t}\sum_{n}\rho_{n}=0$ $\sum_{n}\rho_{n}$ (
) $u_{n,m}$ $u_{n}$
2
$M$ $N$ $N=S^{d}M=M|_{narrow n+d}(d\in \mathbb{Z})$ $M$ $N$
$M\equiv N$ $M-N=\triangle_{n}P_{n}$ $S$
shift $P_{n}$
$\mathrm{n}$
$\{. . . , u_{n-1n-2,nn-}vuv1, u_{n}+1v_{n}, \ldots\}$ $u_{n}v_{n-1}$ $(u_{n+1}v_{n}$
)
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$\{$
$\triangle_{t}u_{n}$ $=$ $v_{n},$ .
$\triangle_{t}v_{n}$ $=$ $u_{n-1}v_{n+1}$ ,
(6)
. –
3
[1,2,3] Goktas [4]
1: (rank)
$N$ $k$
$f= \prod\prod(u_{ni},)^{d_{i}}(j)+lm’ j$ $(l_{i}, d_{i,j}\in \mathbb{Z})$
$j=1i=1$
$R(f)$ $=$ $\sum_{j=1i}^{N}\sum_{=1}^{k}d_{i,j}w(u_{n})(j)+\iota_{i},m$
$=$ $\sum_{j=1}^{N}\sum_{i=1}^{k}di,jw(u_{n,m}^{(j)})$ (7)
$w(u_{n,m}^{(j}))$ I $u_{n,m}^{(j)}$
( ) –
–
$\lambda$
$\lambda^{k}$ $k$
. (6)
$(\delta, u_{n}, v_{n})arrow(\lambda^{-1}\delta, \lambda u_{n}, \lambda 2vn)$
$w(u_{n})=1,$ $w(v_{n})=2,$ $w(\delta^{-1})=w(\triangle_{t})=1$
2: $r$ ( $c_{i}$ )
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$\bullet$ u $r$ $G=$ $\{. . . , \Pi_{j=1}^{l}(u_{n})(j)d_{\mathrm{j}}, \ldots\}$
$( \sum_{j1}^{\iota}=wd_{j}(un)(j)\leq r)$
$\bullet$ $G$ $r$ $H$
$\bullet$ $H$ $K$ $K$
$c_{i}$ $\rho_{n}$
(3) 3 $G,$ $H,$ $K,$ $\rho_{n}$
$G$ $=$ { $u_{n’ n}^{3}u^{2},$ $u_{n}v_{n},$ un’ $n$$v$ },
$H$ $=$ $\{u_{n}^{3}, u_{n}v_{n}, un-1v_{n+}1, \delta v_{n}^{2}\}$ ,
$K$ $=$ { $u_{n}^{3},$ $u_{n}v_{n+}2,$ unvn’ $\delta v^{2}n$ },
$\rho_{n}^{(3)}$ $=$ $c_{1}u_{n2n}^{3}+Cuv_{n+}2+c_{3}unv_{n4}+c\delta v^{2}n$ .
3: $\triangle_{t}\rho_{n}+\triangle_{n}J_{n}=0$ $c_{i}$
2 $r$ $\rho_{n}$ $\triangle_{t}$ . 3
$\triangle_{t}\rho_{n^{3}}^{()}$ $=$ $3c_{1}u^{2}vnn+3c_{1}\delta u_{n}vn2+c_{1}\delta 2v_{n}3+c_{2}u_{n}un+1vn+^{\mathrm{s}}$
$+c_{2}\delta u_{n}vn-1vn+2+c_{2}v_{n}v_{n+}2+c_{3}u_{n}u_{n}+1v_{n+}2$
$+c_{3}v_{n}^{2}+(c_{3}+2c_{4})\delta u_{n}vn+1v_{n+}2+c_{4}\delta 2u_{n}22v_{n+2}$
$+\lfloor J_{n}$ $-J_{n+1}]$
$J_{n}$ $=$ $-c_{2}\delta u_{n}v_{n}-1v_{n}+2+c_{3n-1n}uuvn+1+(C3+2c4)u_{n-1nn+}vv1$
$+c_{4}\delta^{22}un-1v^{2}n+1$
$\rho_{n}$
$\triangle_{t}\rho_{n}+\triangle_{n}J_{n}=0_{\text{ }}$ $\triangle_{t}\rho_{n}=h^{-1}(J_{n}-$
$J_{n+1})$ $[J_{n}-J_{n+1}]$ $0$
$0$
$S=\{3c_{1}=0,3\delta c1=0, \delta^{2}c_{1}=0, c_{2}=0, \delta C2=0, c_{3}=0, \delta(C_{3}+2c_{4})=0, \delta^{2}c_{4}=0\}$
$c_{1}=c_{2}=c_{3}=c_{4}=0$
3
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–4
WEIG ADCD 2
WEIG 1
ADCD $2_{\text{ }}3$ $r$
$u_{n+\downarrow}$ $u(l)$
$\{$
$\triangle_{t}u1_{n,m}$ $=$ $u1_{n,m}u2_{n++2,m}1,mu3n-u2_{n},um3n+1,m$ ’
$\triangle_{t}u2_{n,m}$ $=$ $u2_{n,m}u3_{n+}1,m-u3n,mu1n+1,mu2_{n}+2,m$ ’
$\triangle_{t}u3_{n,m}$ $=$ $u3_{n,m}u1_{n++m}1,mu2n2,-u1n,mu2n+1,mu3n+2,m$ ’
(8)
dtul. $=\mathrm{u}1(0)\star_{\mathrm{u}2}(1)\star_{\mathrm{u}3}(2)-\mathrm{u}2(0)\star_{\mathrm{u}3}(1)$ $
dtu2: $=\mathrm{u}2(0)\star_{\mathrm{u}3}(1)-\mathrm{u}3(0)^{\star}\mathrm{u}1(1)\star_{\mathrm{u}2}(2)$ $
dtu3. $=\mathrm{u}3(0)\star_{\mathrm{u}1}(1)\star_{\mathrm{u}2}(2)-\mathrm{u}1(0)\star_{\mathrm{u}2}(1)\star_{\mathrm{u}3}(2)$ $
weig (dtul, dtu2, dtu3) $
adcd (dtul, dtu2, dtu3, 3) $\mathrm{S}$
$\star\star\star\star\star\star$ original $\star\star\star\star\star\star$
dtul $=\mathrm{u}1(0)\star_{\mathrm{u}2}(1)\star_{\mathrm{u}3}(2)$ – $\mathrm{u}2(0)^{\star}\mathrm{u}3(1)$
dtu2 $=$ – $\mathrm{u}1(1)\star_{\mathrm{u}2}(2)\star_{\mathrm{u}3}(0)$ $+\mathrm{u}2(0)\star_{\mathrm{u}3}(1)$
dtu3 $=\mathrm{u}1(1)\star_{\mathrm{u}2}(2)^{\star}\mathrm{u}3(0)$ – $\mathrm{u}1(0)^{\star}\mathrm{u}2(1)\star_{\mathrm{u}3}(2)$
$\star\star\star\star\star\star$ with parameter $\star\star\star\star\star\star$
dtul $=\mathrm{u}1(0)^{\star}\mathrm{u}2(1)^{\star}\mathrm{u}3(2)$ – $\mathrm{u}2(0)^{\star}\mathrm{u}3(1)\star_{\mathrm{p}1}$
dtu2 $=$ – $\mathrm{u}1(1)^{\star}\mathrm{u}2(2)^{\star}\mathrm{u}3(0)$ $+\mathrm{u}2(0)^{\star}\mathrm{u}3(1)^{\star}\mathrm{p}2$
dtu3 $=\mathrm{u}1(1)^{\star}\mathrm{u}2(2)^{\star}\mathrm{u}3(0)$ – $\mathrm{u}1(0)^{\star}\mathrm{u}2(1)\star_{\mathrm{u}3}(2)$
$\star\star\star\star\star\star$ weight and rank $\star\star\star\star\star\star$
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weight of dt $=2$
weight of ul $=1$ rank of dtul $=3$
weight of u2 $=1$ rank of dtu2 $=3$
weight of u3 $=1$ rank of dtu3 $=3$
weight of pl $=1$
weight of p2 $=1$
$++++++$ conserved density of rank (3) $++++++$
3 2 2 2
$\mathrm{c}\mathrm{d}$ ! $\#(1)$ $=\mathrm{u}1(0)$ $+3^{\star}\mathrm{u}1(0)$ $\star_{\mathrm{u}2}(0)$ $+3^{\star}\mathrm{u}1(0)$ $\star_{\mathrm{u}3}(0)$ $+3^{\star}\mathrm{u}1(0)\star_{\mathrm{u}2}(0)$
2 3
$+$ $6^{\star}\mathrm{u}1(0)\star \mathrm{u}2(0)\star_{\mathrm{u}3}(0)$ $+3^{\star}\mathrm{u}1(0)\star_{\mathrm{u}3}(0)$ $+\mathrm{u}2(0)$
2 2 3
$+3^{\star}\mathrm{u}2(0)$ $\star_{\mathrm{u}3}(0)+3^{\star}\mathrm{u}2(0)\star_{\mathrm{u}3}(0)$ $+\mathrm{u}3(0)$
[1] M. Ito and F. Kako, Comput. Phys. Commun. 38 (1985) 415.
[2] M. Ito, Comput. Phys. Commun. 79 (1994) 547.
[3] U. Goktas and W. Hereman, J. Symb. Comp. 24 (1997) 591
[4] U. Goktas, W. Hereman and G. Erdmann, Phys. Lett. A 236 (1997) 30.
172
